




A COIUVEWSAZIONE 
ON THE 


P R E V E N T I V E  ~ 1 M O C U L A T I O N  A G A I N S T  P L A G U E ,  
HELD BY 

Nons. W. M.HAFFKINE 
IN TIIE CANTONMENT MAGISTRATE'S OFFICE. IN POONA, 

ON THE 3rd JANUARY 1898, 

Mttjor-Generd J. DGXCAN, Commanding the District, in the Chair. 

GENERAL having introduced Mons. Haffkine, the latter spoke as follows :-DUNCAN 

"GENE~AL AND GENTLEMEN,-This meeting was convened to give you an oppohnity DUNCAN 
~f obtaining from me such information on the preventive inoculation asgainst plague as you may 
think interesting, to have, and not for me to deliver a comprehenrive addres oh that subject. 
The remarks wh~ch I am going to make will, therefore, serve only as ah introduction to our 
conversation. 

The fact that the cause of the epidemic is a living being helps to understand a large 
number of deta~ls connected with the question. The germq of plague are invisible to the nacked 
eye, and not every one is accustomed to think of, or to make conclusions with regard to the life 
of the microscopic world. Eut whether an animal or vegetable be big or small, the fundamental 
laws regulating their existence and propagation are the same. In a large number-of instances 
one is 'ustified in making complete analogies between what one knows of the higher forms of life 
&wiat takas place among lower beings. In this order of idem, I will resort for my expla-
nations to a few phenomena in Nature, similar to a plague in~asion, but being of a kind easier 
to be watched and understood. As you know, the flora and fauna of Australia are different 
from those of other countries, and one of these differences was, np to quite lately, that there 
were no rabbits in the island. These animals were first introduced for the sake of sport, or as 
pets, by private individuals. The conditions of hfe appeared favonrable to their propagation, 
and soon they spread to such an extent that they became first a nuisance, and afterwards a real 
plague to the country, attacking and ruining the plantationq. The question has since occupied 
very many Uommittees and Legislative Councils. The Government offered a huge reward of 
many thousands of pounds to any one who would discow*, way of ridding them of the rabbits. 
The island of Australia suffem, therefore, from the i r  .ion of a species of animals, from a kind 
of infectious disease. The problem is to cure that country by removing or destroying the infection. 
You perceive how much simpler that problem is when compared with our plague epidemic. The 
rabbits can be seen, captured, killed by poisons like perchloride of mercury, or other far cheaper 
ones ;they can be hunted, shot. Had the first couples of rabbits been thus destroyed, the disease 
would have been "checked " in its inception. All those who hold that, provided you take proper 
meanres, the plague should be stamped out easily, must, first of -11, prove thls by stamplng it 
out, or, at least, admit the argument that it should be still much easier to solve that Austra-
lian question. You know, however, that the pounds offered by the Australian Government 
remain unclaimed to this day. 

There is another disease which fatally affects the agricultural industry of many countries 
in the south of Europe. I t  is produced by a small insect living under ground-the phyloxera, 
which can be pointed out and seen by the nacked eye. 

The insect attacks the roots of the vine, and spreads very gradully and slowly from one bush 
to the neighbouring ones. You can easily see how and when the disease is introduced into your 

' garden. All the bushes in a vineyard, in the beginning of winter, are cut down to the level of 
the ground, and covered with earth to protect them agamst the frost. In the spring they are 
unearthed, and begin to sprout again. If the bushes are all healthy, they grow uniformly, and 
their tops present to the eye an even surface of green, rising higher and higher av time goes on. 
If, however, the roots of a particular bush are affected by the phyloxera, this bush soon remams 
behind in its development. In this case you observe that, a few weeks later, the other bushe.; 
surrounding the affected one begin to take the disense In their turn, and comnlence to grow more 



dowly ; having, however, caught the infection later, thev had time to grow a little taller than 
the one which first showed the symptoms. The process of slow growth continues to spread, and 
there appears soon a very regular depreqsion on the surface of the vmneyard, having ik deepest 
pGnt, its centre, in the bush whlch first became infected. This depression in a garden 
is, at least, as typical for the phyloxera infection as the bubo, and fever, and a coated tong~~e  are 
for the plapne. You do not require a house to house visitation to detect your first focus of in-
fection. Yon see a t  a glance at your vinnevard where the infection is and how far i t  has gone, 
Apparently yon should be able to deal with it easily. You have not to contend with the reli- 
gious, or caste, or other objections of your patient bushes. You do not require qnarantine or 
railway inspection to prevent them from running away and spreading the disease elsewhere. This 
disease is most remarkably localised, and extends only with extreme deliberation. Your patients 
don't object to your disinfecting them as much as yon wish. The insect is exceedingly easily 
killed. Yon can pour deadly antiseptics down to the mots, without, however, damagmg the root ; 
or you can dig up the bushes and the soil, and mast and burn them all, or treat them otherwise 
as you please. You know, however, that, once phgloxera has been introduced into a country, 
there is no method as yet invented to " stamp it out." I t  so happen3 that there are species of 
vine naturally Immune against the disease, which the insect never attacks. The mnnceuvre 
now largely resorted to consists in destroying the garden, planting the roots of other, immune 
species, and trying to graft upon them those which one wants to grow. The phyloxera 
remains in the garden, but the bushes cease to undergo its attack. 

The problem of rinderpe~t in South Africa is an instance of a diseme more difficult to 
deal with than diseases of plants, but stdl infinitely simpler than the plague. Yon can induce 
your cattle somewhat easier to conform with yonr arrangements, they will stay in ponr 
quarantines more patiently, and they generally make fewer objections to anything, and interfere 
with your plans much less, than when yon deal with a free populhion, which may not always 
share the ideas of their Medical Officers of Health. The rinderpest in South Africa is, however, 
not yet " stamped out " either. 

There are, therefore, both in  the animal and vegetable worlds, diseases of which the cause, 
the morbid organism, can live and propagate outside the patient's body ;can grow in the soil, i n  
water, be carried by clothing, bedding, instrnments, by any living or dead object. If i t  happens 
that the natural conditions of a country are favonrable to the life and propagation of such an 
infections organism, and a3 long as these conditions conhue  unchanged, and we are 
unable to artificia,lly alter them, there is no instance known of such morbid organisms having 
been " stamped out, " as the expression in our daily reports is, by the will of men. If it was 
otherwise, there wonld be no typhoid fever now in t,he European barracks in India ; or the 
microbe of cholera, let us say, would havs been " exterminated " from the plains of Eengal, or 
tlhe microbe of malaria from the rest of the country. 

Every time, therefore, that you may think of these matters, recall to your memory that rabbit 
question of Australia, or the phyloxera problem in the vine growing countries of Europe. 
hope you will then cease to wonder a t  the fact that, when the Government and Municipalities 
appoint Committees to deal with, and to "stamp out" the plague, the disease does not seem to 
always obey theu measures. 

This state of affairs does not mean that, while the evil is still small, and you get in time 
aware of it, good cannot be effected by promptly attempting to extinguish it. If the plague 
penetrates into a village or sinall town, or if an actually first case of the disease is discovered in 
n big population, it should be almost as easy to arrest its development, a t  least locally and 
a t  least temporarily, a \  to put out a burning mat,ch. Eut it is absolutely certjain that the 
tumbler of water, whit looks so marvellously effectwe for the match, is useless when you have 
to face a big jungle ir contlagration ; and a big Indian town, densely populated, with cases 
of plague beginning t crop up in every quarter of it, is such a jungle in a state of occulb 
conflagration. 

I was in Bombay soon after the first cases of plague were brought to the public notice, a t  
the end of September 1896. There were then 20 to 30 cases of plague occurring daily. The real 
beginning of the disease could afterwards be traced to the month of July, so that i t  had been 
spreading for some three months unnoticed. I was taken to t,he ward of the town first affected, 
in Mandvi, a small place with a population of about a hundred thousand. When they showed 
me some of the buildings, in which there were from 700 to 1,000 people living, and told me that 
cases were occurring daily all over that ward of Mandvi in houses like that, there was no need 
for me to interfere with the measures which the Municipality had adopted. Il'o public, or 
Government would have ever forgiven that Municipality if it had not adopted the measures. 
But the future of the campaign was perfectly clear to me. I approved of all that was being 
dune, the burning of sulphur in dishes in the open streets includccl. 
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good punkhas, if they cannot get away. Or if, on the contrary, it is the monsoon that annoys 
yon : it is true, you cannot arrest it, but a good Macintoqh or an umbrella may protect you 
efficiently. Or, if you cannot dry up the rivers and marshy land? in your vicinity to deprive the 
mosquitoes of their breeding ground, you can protect your individual person by a mosquito net. 

The marvellous si uccess of vaccination against small-pox, and the history of the bacterio-
logical efforts of the las t 15 years made the plan for effecting wch a protection against pl?gue 
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working out a nneventive mnocnlat~on to checdthe liability of in&idnhs to {hat awful dise: 19P---.0 r 

2. The detaus or me system ot preventlve moculat~on agamnst the p l a e e  have been 
published in the Medical papers, and' are accessible to any special&. I n  this meeting I shall 
mention only the facts which, I believe, interest you most, namely, those which refer to 
the question as to the actual efficacy or otherwise of our preventive inoculations. 

The fimt demonstration of the working of this system can be made in the Laboratory, and 
this has been already repeated and confirmed by many observers. You are aware that rats 
are exceedingly susceptible to plague. One takes 20 rats from a ship that has newly arrived in 
harbour, say from Europe, where there is no plague. 10 of them are inoculated with the 
prophylactic against plague, and the other3 are left as they are. Pu t  back all the 20 rats 
together, and introduce among them a rat that has the plague, or infect them all artificially 
with virulent plagne microbes. In  the course of time you will find that 8, or 9, or the whole 
of the unprotected will die of the disease ; while perhaps only a single rat that had been 
inoculated with the protective lymph, or even not a single one, win contract the disease. 

These observations made by us in December 1896 have afforded the first ground for trying 
our protective method on human beings. 

During the month of January 1897 a large number of leading European and Native gentle- 
men offered themselves to be inoculated, to prove the harmlessness of this method, and by the 
end of that month this question was solved, I believe, to the satisfaction of every one who took 
the trouble of attentively examining it. 

I n  the last week of January the plague broke orrt in the Eyculla House of Correction in , 
Eombay, and affected 9 prisoners, of which 6 eventually died. 

A couple of dozen of Professors and Students of the Grant Medical College offered to go 
to the jail to be inoculated in front of the prisoners, in order to encourage them by an example 
to try the protective effect of inoculation. 

When the measure was actually offered to the inmates, a little less than one half of them 
at once came forward to be inoculated. 

- . - . . ------,. --.  ".. --"- ----." . . . . .. --.----- "--" -- - .--- ,, ---., hptnrp thp ~nnc-nlntinn wns annhodI h  tho  r iev nt 
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there oc&red in the jail 6 more cases of which 3 proved fatal. After the inoculation we dis-
covered that one of the inoculated men had already a bubo, and two others developed buboes In: 
the same evening. These 3 cases, inoculated, attacked on the day of inoculation, also proved 
fatal. 

The inoculated and the uninoculated remained under absolntel~ identical conditions of 
life ; had the same food, drink, the same resting and working hours, slept in the same 
barracks, etc., were, therefore, exposed to absolntely the same chances of infection. From the next 
morning after inoculation the following difference, however, showed itself in the plague incidences 
in the inoculated and the non-inoculated. The epidemic lasted for 8 days longer, and of the 
173 nninoculated 12 got the disease and 6 d~ed: while of the 148 inoculated two were 
attacked, and both recovered. This was the result. I considered it as distinctly encouraging, 
but did not accept it as being already a final proof of the unfading efficacy of the inoculation. 

In  the course of the next months not less than 8,200 persons presented themselves for inocula- 
tion in Eombay. A large number of these persons belonged to the better classes, and their 
having escaped the i u jec t ion  would have had perhaps little bearing on the question of the 



efficary or otheywise of inoculation, if it had not happened that, of the: 8,200, eighteen, all 
natives of India, actually contracted the plague during the sub~equent months of the epidemic, 
and ran through a course of the disease. Sixteen, however, of the eighteen recovered. The 
two who died had developed the d~seaae with~n 24 hours of inoculation, and most probably had 
the plague on them at the time they came to be inoculated. 

The above information was snpplied to us by different Medical ofhem of Eombay, who 
were watching our operations and their resnlts with a keen, though, I am sure, a perfectly 
friendly critickm. Bnt in a big town like Eombay there remains the possibility of a certain 
number of incidences having e~capecl the vigilance even of critics. The first small MofussiI 
station where the inoculations were applied and where we obtained information as to their 
effect, was Mora, in the Kolaba D~strict, half an hour's journey acrass the harbour of 
Bombay. Mora had a popnlation of about 1,000 souls. The plague broke out there in due 
course, and 429 inhabitants mked to have the preventive inoculatron, the rest remaining min. 
oculated. Of the 429 persons, np to the end of the epidemic, 7 got attacked with plague, and 
all of them recovered. We learn now that, during the same time under observation, there were 
not less than 26 attackq among the uninoculated half of the population, 24 attacks ending 
fatally. 

The next place of observation waq Lower Damaun, one of the two towns in India which, as 
you know, were most severely affected during the epidemlc of la3t cold season. Not b ~ s  than 
2,197 persons were there inoculated, while 6,033 remained uninocolated. A careful investigation 
carried out towards the end of the epidemic showed that, between the end of March and 
the end of May 1897, the uninoculated lost from plague 1,482 of their number. The 2,197 
inoculated, when compared week by week with the others, and supposinq that they had 
remained as susceptible to plague as their uninoculated neiqhbours, should have lost 332 
individuals. The actual nnmber of deltths anlong them was 36, which represents a reduction 
of 89'2 per cent. of mortality. 

The next place where the inoculations were tested was Lanowlie, a couple of 
hours dlstant from your city. The plague broke out at  Lanowlie while the season visitors were 
still there, and about 20 cases occurred. The disease then subsided ; but suddenly, a month or 
so later, when the season waq over, and the population was reduced to below 2,000, it broke ant 
afresh. My assistant.: and myself arrived there in the last week of July, and, according to an 
agreement with the local Plague Committee, we took over charge of the two wards of the City 
lnost severkly affected, including the old and new bazaars and the densely populated quarters 
pound them. 

We  began by taking a census of the inhabitants. and found that there were in all 700 
persons living in those ward.:. Their names, father's names, sexes, ages, castes, places of birth, 
occupations, etc., were all carefully recorded. 

After that we made daily honse to honse inspection in these wards, and while doing SO 

were performing inocnlation on those of the inhabitants who lived in, or close by affected houses, 
and who volunteered to undergo the operation. In the course of the first week 323 persons were 
inoculated, while 377 remained uninoculated. The result of this, at  the end of the epidemic, 
appeared as follows :-Among the 323 inoculated there were 14 cases and 7 deaths, while 
among the 377 uninoculated 78 persons contracted the disease and 58 died. Supposing that 
the inoculated had renmned as susceptible and as little resistant to the diseme were 
their nninoculated relatives and neighbours, they should have produced 67 cases and 49 deaths, 
in proportion to their numerical strength. This number of 49 deaths appeared reduced by 4% 
which represents a difference of 85'7 per cent. of mortality. 

After Lanowli the inocnJation3 were tested at  Kirkee, your closmt neighbour, where, as 
you know, among other people, the followers of the Artillery stationed there contracted the 
disease. There were 1,530 men, women and children living in the about 40 bartrach on the 
Kirkee Maidan which probably all of you know. There cannot be any doubt that the military 
authorities are infinitely better organised for carrying o ~ ~ t  thoroughly any executive work, any 
plan of general measures, than a civil body can ever be. There cannol be either any doubt that 
these authorities, under the immediate supervision of General Duncan, who does us the honour of 

"presiding a t  the present meeting, did every possible thing,-I mean absolutely everything which 
.wds practicable at the time, for arresting or lninirnisiq the effect of the epidemic on their own 
servants. 

I n  spite of all, among those who had not the additional protection of inoculation, 
one perwn out of every six got attacked, and one out of every nine died. It is more 
than. pojsible that, if the Military authorities had not carried out the programme of 
preventive measureq even larger numbers than the above would have been attacked 
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and died. In any case, with regard to the specific measure of inoculation, we are in a condition 
to say with a very great degree of accuracy what would have happened to t-he inoculated if 
they had not been inoculated Out of the total of 1,530 individuals, 671 availed themselves of 
inoculation, while 859, belonging to the same families, living under the same roofs, having the 
same food, drink, etc., and snbje:t to the same general preventive measnra adopted by the 
Military, remained uninoculated. From the time of inoculation up to the end of the epidemic 
the 859 uninoculated had 147 cases with 98 deaths. Seeing the absolute similarity of the con-
ditions, the 671 inoculated should have had proportionately 112 cases with 77 deaths, if they had 
remained as susceptible to the disease as were their uninoculated brothers, sisters, parents, wives, 
husbands, children. Instead of that they had 32 cases with 17 deaths. The number of 77 deaths 
was, therefore, reduced for them by 60 ,that is by 779 per cent. 

Mr. Chairman and gentlemen, this is the review of the observations collected up to now 
in the midst of the actual epidemic. They appear, permit me to state, in perfect conformity 
with the expectations which we had formed and based upon precise Laboratory investigation. 
The object of the present meeting was to bring to your knowledge the above facts, and to effect 
through you as wide a dissemination of this knowledge as possible. I shall be happy now to 
supplement the above with further details which you may ank for." 

3. Major-General Duncan then addressed the meeting, and asked whether any one desired 
to have some additional information. 

The following questions were put by the gentlemen present, and answered by Mons. 
Haffkine :-

QUESTIONBY DR. CABANISDEMELLO. 

I' &.-Suppose a person was inoculated once, how long would the effect last, and supposing 
he was inoculated twice, how long wonld i t  last then '!" 

"A-In all the places mentioned in my review the majority of the persons were inoculated,- 
either once or twice,-in the beginning of the epidemic, and were not re-inoculated later on, 
during the whole time the epidemic lasted. Two, or even three injections are now given chiefly 
with the object of avoiding the discomfort caused by a simultaneous injection of the full dose. 
In  such cases only t or even 3 of the dose is given a t  a time. I t  is evident, therefore, 
that one inoculation appears to be sufficient for carrying a person a t  least over one year's 
epidemic season. For the present we are still unable to say for certain whether the same 
inoculation will suffice for a second or a third epidemic. I t  is only when i t  happens that one 
and the same place has the misfortune to suffer from 2 or 3 consecutive epidemics, and the 
people inoculated on the first occasion remain in that place during the subqequent outbreaks, 
that i t  becomes possible to ascertain whether their protection lasts for more than one season. 

U p  to now Poona is the only place in India which had the melancholy fate of being 
attacked by a severe second outbreak. The information which I have obtained from the 
General Plague Hospital here and from the Sassoon General Hospital, as to the adn~issions for 
plagu, of any persons inoculated during the last cold season, seems to be most remarkably 
favourable. In  an isolated instance, His Highness Aga Khan informed me that his 600 
servants were inoculated during the last cold season, and that up to now not one of them was 
attacked with plague, though they were here all throughout this second outbreak, were going 
about in the bazaars, mixed freely with the rest of the people, and some of their own relative5 
were attacked with and succumbed to the plague. These facts are highly encouraging, but would 
not justify us in making final conclusions. The total duration of the effect of the antiplagne 
inoculation will probably not be known for several years to come." 

Q U ~ T I O N  DR. KOT.EAPOR~WALLA. BY 

" Q.-What is the higheat degree of fever observed in inoculated persons w to the present 
time ? And how long does the fever last !" d

F" A.-The highest temperature observed was 105 F. This has ha- pened in, a very 
small number of persons, out of about 20,000 inoculated up to now. The temperature, in those 
persons, came down soon, and the inoculation and its fever did not cause them the slightest 
degree of harm. One of these persons was Dr. King, on medical duty in the Eyculla House of 
Correction. Though he was ailing during the whole week precediny the inoculation, and though 
possibly this bad state of health accounted for the amount of fever he had, the inoculation did 
not aggravate his conditions in the least, and he was fully about his work three days ,after the 
in ject~on. 
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Another person who got a similarly high temperature wae Surgeon-Major Eannermarr, who 
was and is still working in my Laboratory in Eombay. We had full opportunity of observing 
him during and after the reactionary period. The incident did not produce t b  smallest im- 
pression on his most excellent state of health. 

I had myself a simnltaneons injection of four doses of the strongest material we ever 
had ...but, pray. do not remafk upon that that, indeed, I appear still as if I was somewhat under 
the effect of that treatment. . . Generally the fever disappears complelely within 24 hours after 
inoculation : in exceptional cases, however, it continues, in a Low form, for 2 or 3 days. As a 
rule, the higher the degree of fever produced, the sooner it disappears." 

" Q.-Is it a fa& that persons who are predisposed to certain' diseases get t k  same degree 
of excitement after inoculation I" 

" A.-Originally we were on our guard against that ;and we adopted once for all the following 
proceeding : every time a person who swishes to be inoculated informs us that he is suffering 
from any chronic or recurrinq complaint, we allow him to get first a very mild, tentative dose. I f  
that dose does not catwe him any inconvenience, we give him either the re3t in one injection, or, 
if there is reason to be cautious, we continue to divide the rest into fractions. We have never 
had reason to ascribe the least ill-effect to the operation ; and very soon we adopted the rule to 
refuse inoculation only to persons who have fever on them at the time when they present them- 
selves for innculation, or who had fever a day 01. two before. This exception ii made for twm 
reasons : 

(1.) A person having fever on him may be in tjhe beginning stage of plague. Although, 
in our experience, we had no indication that inoculation aggravates the condition of such a per- 
son, i t  is not likelv, however, to effect any good either. Under these conditions, and seeing that 
such cases arb likely to create confusion m the public mind as to the effect of inoculation,, 
it is important to avoid them as carefully as pocrsible. (2.) If  a person is suffering from any 
other fever, for instance, from an attack of malaria, the additlon of the inoculation fever, 
coinciding with hi9 own attack, may make him more than necessarily uncomfortable, an& 
create analogous confusion as to the amount of reaction caused by inoculation. 

I n  considering this question in general, one has to take into account the follminq c i m -  
stances :-As I mentioned already, we inoculated in Eombay alone during the la* cold season 
dose tipon 8,200 persons. The age of these persons varied between 3 months and 83 years, n o  
exception being made for persons of whatever constitutional disorde~s. Under these circum-
stances one may fairlv admit that the inocnlated, as regards their liability to general sickness, 
represented very closely the same average as the major~ty of the Eombay inhabitants. Now, 
under the best conditions, in an ordinary, healthy year, without any abnormal influences of wea- 
ther or other factors predisposing to sickness, the mortality in Eombay is over 30 per mille per 
annum. An average number of 8,200 people in Eombay should, therefore, have, in a year, 
not fewer than 246 deaths. For every person who actually dies in the course of a year there 
are roba ably not less than 3 who start some ailment, or contract for the first time some diseaqe . 
not actually fatnL So that, in a healthy pear, in Eombay, 88,200 pemons should have some 
984 persons pilssing from a good state of health into a bad, or actually struck by death, without 
reference to any inoculation whatever. 

The thousands of inoculated who do not happen to belong to this unfortunate group of 
984, and who feel absolutely as fit after the inoculation as they felt before, do not say a word 
about it, and their existence does not attract attention. This is as it should be ; but a t  the 
same time, when one comes across a person who says he feels unwell in this year, consecutive 
to the time of hi inoculation against plague, i t  does not follow that his case is due to the  
inoculation 

I n  order to be absolutely sure in our rea3oning, let us admit Ihat, of the above number, 365 
persons only, or as many as there are days in a year, instead of the 984 calculated above, should 
in  the ordinary course of events, pass from a good state of health into a bad one. This alone will 
show that we may have a t  least one person every day in the year who will begin to feel unwelI 
from the day of inoculation, without this fact being due in the least to the fact of inoculation." . .., 

" &.:Can you tell us why the disease attacks more particularly natives than forei&ers 
in spite of it being proved that i t  is not a filth disease ? Is thls due, as some ksert, to the, 
natities walking barefoot 1" 






